(19) Canadian Office de la Propri,t, (n) QA O 482 ROQ (13) A1 

■ ^H Intellectual Property Intellectuelle v " 1 

Office du Canada (40) 13.1 1.2003 

(43) 13.11.2003 

An Agency of Un organisme 

Industry Canada d'lndustrie Canada 



(12) 

(51) mt ci 7- C07D 487/04, C07D 239/00, 
C07D 249/00, C07C 69/612, 
C07C 69/65, C07C 69/738, 
A01N 43/90 



(85) 15.10.2004 

(86) PCT/EP03/004498 



(87 


) WO03/093271 


(30) 


102 19 992.2 DE 03.05.2002 


MUELLER, BERND (DE). 






BLETTNER, CARSTEN (DE). 


(71) 




STRATHMANN, SIEGFRIED (DE). 


BASF AKTIENGESELLSCHAFT, 


LORENZ, GISELA (DE). 




67056, LUDWIGSHAFEN, XX (DE). 


GROTE, THOMAS (DE). 






GYPSER, ANDREAS (DE). 


(72) 




SCHWOEGLER, ANJA (DE). 


TORMO I BLASCO, JORDI (DE). 


RHEINHEIMER, JOACHIM (DE). 




GEWEHR, MARKUS (DE). 


AMMERMANN, EBERHARD (DE). 




SCHIEWECK, FRANK (DE). 


STIERL, REINHARD (DE). 




SCHAEFER, PETER (DE). 






GRAMMENOS, WASSILIOS (DE). 


(74) 






ROBIC 



TRIAZOLOPYRIMIDINES FONGICIDES, LEURS PROCEDES DE PRODUCTION ET LEUR UTILISATION 
POUR LA LUTTE CONTRE DES CHAMPIGNONS NUISIBLES, ET AGENTS CONTENANT CES COMPOSES 
FUNGICIDAL TRIAZOLOPYRIMIDINES, METHOD FOR THE PRODUCTION THEREOF, USE THEREOF FOR 
CONTROLLING HARMFUL FUNGI, AND AGENTS CONTAINING SAID FUNGICIDAL TRIAZOLOPYRIMIDINES 



(57) 

Disclosed are a method for producing fungicidal 
triazolopyrimidine compounds, agents containing said 
compounds, and the use thereof for controlling harmful 
fungi. Also disclosed are triazolopyrimidines of 
formula (I), in which the substituents have the 
following meaning: L1 represents alkyl; L2 represents 
halogen; L3 represents hydrogen or halogen; X 
represents halogen, cyano, alkyl, alkoxy, or 
haloalkoxy; R1, R2 represent hydrogen, alkyl, haloalkyl, 
cycloalkyl, alkenyl, alkadienyl, alkinyl, or 
cycloalkinyl, phenyl, naphthyl, or a five-unit to ten- 
unit saturated, partially unsaturated, or aromatic 
heterocycle containing one to four heteroatoms from the 
group O, N, or S. R1 and R2 can also form a five-unit 
or six-unit ring along with the nitrogen atom to which 
they are linked. Said ring can be interrupted and/or 
substituted by an atom from the group O, N, and S 
while R1 and/or R2 can be substituted according to the 
description. The invention also relates to methods and 
intermediate products for producing said compounds, 
agents containing said compounds, and the use thereof 
for controlling harmful fungi. 



(21) 2 482 809 

(22) 30.04.2003 




1+1 



Office de la Propriete 

Intellectuelle 

du Canada 

Un organisme 
d'lndustrie Canada 



Canadian 

Intellectual Property 
Office 

An agency of 
Industry Canada 



CA 2482809 A1 2003/11/13 

(2D 2 482 809 

d2)DEMANDE DE BREVET CANADIEN 
CANADIAN PATENT APPLICATION 

(13) A1 



(86) Date de depdt PCT/PCT Filing Date: 2003/04/30 

(87) Date publication PCT/PCT Publication Date: 2003/11/13 

(85) Entree phase nationale/National Entry: 2004/10/15 

(86) N° demande PCT/PCT Application No.: EP 2003/004498 

(87) N° publication PCT/PCT Publication No.: 2003/093271 
(30) Priorite/Priority: 2002/05/03 (102 19 992.2) DE 



(51) CI.1nt. 7 /lntCI. 7 C07D 487/04, A01N 43/90, C07C 69/738, 
C07C 69/65, C07C 69/612, C07D 249/00, C07D 239/00 

(71) Demandeur/Applicant: 

BASF AKTIENGESELLSCHAFT, DE 

(72) Inventeurs/lnventors: 
TORMO I BLASCO, JORDI, DE; 
BLETTNER, CARSTEN, DE; 
MUELLER, BERND, DE; 
GEWEHR, MARKUS, DE; 
GRAMMENOS, WASSILIOS, DE; 
GROTE, THOMAS, DE; 



(74) Agent: ROBIC 



(54)Titre : TRIAZOLOPYRIMIDINES FONGICIDES, LEURS PROCEDES DE PRODUCTION ET LEUR UTILISATION 
POUR LA LUTTE CONTRE DES CHAMPIGNONS NUISIBLES, ET AGENTS CONTENANT CES COMPOSES 

(54) Title: FUNGICIDAL TRIAZOLOPYRIMIDINES, METHOD FOR THE PRODUCTION THEREOF, USE THEREOF FOR 
CONTROLLING HARMFUL FUNGI, AND AGENTS CONTAINING SAID FUNGICIDAL TRIAZOLOPYRIMIDINES 




(57) Abrege/Abstract: 

Disclosed are a method for producing fungicidal triazolopyrimidine compounds, agents containing said compounds, and the use 
thereof for controlling harmful fungi. Also disclosed are triazolopyrimidines of formula (I), in which the substituents have the 
following meaning: L^ represents alkyl; L 2 represents halogen; L 3 represents hydrogen or halogen; X represents halogen, cyano, 
alkyl, alkoxy, or haloalkoxy; R 1 , R 2 represent hydrogen, alkyl, haloalkyl, cycloalkyl, alkenyl, alkadienyl, alkinyl, or cycloalkinyl, phenyl, 
naphthyl, or a five-unit to ten-unit saturated, partially unsaturated, or aromatic heterocycle containing one to four heteroatoms from 
the group O, N, or S. R 1 and R 2 can also form a five-unit or six-unit ring along with the nitrogen atom to which they are linked. Said 
ring can be interrupted and/or substituted by an atom from the group O, N, and S while R 1 and/or R 2 can be substituted according 
to the description. The invention also relates to methods and intermediate products for producing said compounds, agents 
containing said compounds, and the use thereof for controlling harmful fungi. 



Canada 



http://opic.gc.ca • Ottawa- Hull Kl A 0C9 ■ http://cipo.gc.ca 
OPic-crpo 191 



O PI C 




CIPO 



CA 2462809 A1 2003/11/13 

(2D 2 482 809 

(13) A1 



(72) lnventeurs(suite)/lnventors(continued): GYPSER, ANDREAS, DE; RHEINHEIMER, JOACHIM, DE; 

SCHAEFER, PETER, DE; SCHIEWECK, FRANK, DE; SCHWOEGLER, ANJA, DE; AMMERMANN, EBERHARD, DE; 
ST RATH MANN, SIEGFRIED, DE; LORENZ, GISELA, DE; STIERL, REINHARD, DE 



-2- 



CA 02482809 2004-10-15 



(12) NACH DEM VERTRAG CBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VERdFFENTLlCHTE INTERNATIONALE ANMELDUNG 



(19) Weltorganisation fur geistiges Eigentum 
Internationales Biiro 




Mil !M 1 


111111 


ilium 


nil 


llll 


Hill 


M il III Mil 



(43) Internationales Ver&ffentlichungsdatum 
13. November 2003 (13.11.2003) 



PCT 



(10) Internationale Veroffen tlicbungsuu miner 

WO 03/093271 Al 



(51) Internationale Pntentklassifikntion 7 : C07D 487/04, 

A01N 43/90, C07C 69/612, 69/65, 69/738 // (C07D 
487/04, 249:00, 239:00) 



(21) Internationales Aktenzeichen: 



PCT/EP03/04498 



(22) Internationales Anmeldedntum: 

30. April 2003 (30.04.2003) 



(25) Eiureichungssproche: 

(26) VertifTeiitlichuiigssprnche: 
(30) Angaben zur Prioritat: 



Deutsch 
Deutsch 



102 19 992.2 



3. Mai 2002 (03.05.2002) DE 



(71) A nm elder (fur alle Bcstimmungsstaaten mil Ausnahme 
von US): BASF AKTIENGESELLSCHAFT [DE/DE]; 
67056 Ludwigshafen (DE). 

(72) Erfinder; und 

(75) Erfiiider/Anmelder (nurfur US): TORMO I BLASCO, 
Jordi [ES/DE]; Carl-Benz-Str. 10-3, 69514 Laudenbach 
(DE). BLETTNER, Carsten PE/DE]; Riehard-Wag- 
ncr-Str. 48, 68165 Mannheim (DE). MULLER, Bernd 
[DE/DEJ; Stockingerstr.7, 67227 Frankenthal (DE). 
GEVVEHR, Markus [OE/DEJ; Goethestr. 21, 56288 
Kastellaun (DE). GRAMMENOS, Wassilios [GR/DE]; 
Borsigstr. 5, 67063 Ludwigshafen (DE). GROTE, 



Thomas [DE/DE]; Im Hoehnhausen 18, 67157 Wachen- 
heim (DE). GYPSER, Andreas [DE/DE]; B 4, 4, 68159 
Mannheim (DE). RHEINHEIMER, Joachim [DE/DE]; 
Merziger Str.24, 67063 Ludwigshafen (DE). SCHAFER, 
Peter [DE/DEJ; Romerstr.L 67308 Ottersheim (DE). 
SCHIEWECK, Frank [DE/DE]; Lindenweg 4, 67.258 
Hessheim (DE). SCHWdGLER, Anja [DE/DE1; 
Heinrich-Lanz-Str. 3, 68165 Mannheim (DE). AMMER- 
MANN, Eberhard [DE/DE]; Von-Gagern-Str.2, 64646 
Heppenheim (DE). STRATHMANN, Siegfried [DE/DE]; 
Donnersbergstr.9, 67117 Limburgerhof (DE). LORENZ, 
Gisela [DE/DE]; Erlenwcg 13, 67434 Neusladi (DE). 
STIERL, Rein hard [DE/DE]; Jahnstr. 8, 67251 Frein- 
sheim (DE). 

(74) Gemeinsamer Vertreter: BASF AKTIENGE- 
SELLSCHAFT; 67056 Ludwigshafen (DE). 

($1) Bestiininungsstaateii (national): AE, AG, AL, AM, AT, 
AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, 
CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, 
MN, MW, MX, MZ, NI, NO, NZ, OM, Pll, PL, Pi; RO, 
RU, SC, SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, 
UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

[Fortsetzung aufder ndchsten Seite] 



(54) Title: FUNGICIDAL TRTAZOl .OPYR1MTDTNES, METHOD FOR THE PRODUCTION THEREOF, USE THEREOF FOR 
CONTROLLING HARMFUL FUNGI, AND AGENTS CONTAINING SAID FUNGICIDAL TRIAZOLOPYRIMIDINES 

(54) Bezeichnung: FUNGIZIDE TRI AZOLOPYRIMIDINE, VERFAHREN ZU IHRER HERSTELLUNG UND IHRE VERWEN- 
DUNG ZUR BEKAMPFUNG VON SCHADPILZEN SOWIE SIE ENTHALTENDE MTTTEL 




m 

Os 

o 
O 



(57) Abstract: Disclosed are a methcxi for producing fungicidal triazolopyrimidine com- 
pounds, agents containing said compounds, and the use thereof for controlling harmful 
fungi. Also disclosed are uiazolopyrimidines of formula (I), in which the substituents have 
2» xv s ^x' s > s ^' (1) f°U° wn, £ meaning: L 1 represents alkyl; L 2 represents halogen; L 3 represents hydrogen 

// N ^1 or halogen; X represents halogen, cyano, alkyl, alkoxy, or halualkoxy ; R 1 , R 2 represent hy- 

^ —J- T 2 drogen, alkyl, haloalkyl, cycloalkyl, alkenyl, alkadicnyl, alkinyl, or cycloalkinyl, phenyl, 

naphthyl, or a five-unit to ten-unit saturated, partially unsaturated, or aromatic heterocycle 
containing one to four heteroatoms from the group O, N, or S. R 1 and R 2 can also form a five-unit or six-unit ring along with the 
nitrogen atom to which they are linked. Said ring can he interrupted and/or substituted by an atom from the group O, N, and S while 
R l and/or R 2 can be substituted according to the description. The invention also relates to methods and intermediate products for 
producing said compounds, agents containing said compounds, and the use thereof for controlling harmful fungi. 

(57) Zusammenfassung: Verfahren zur Herstellung dieser Verbindungen, sie enthaltende Mittel sowie ihre Verwendung zur Be- 
kampfung von Schadpilzen. Triazolopyrimidine der Formel (1), in die Substituenten folgende Bedeutung haben: L 1 Alkyl; L 2 Halo- 
gen; I/Wasserstoft' oder Halogen; X Halogen, Cyano, Alkyl, Alkoxy oder Halogenalkoxy; R\R 2 Wasserstoff, Alkyl, UalogenalkyK 
Cycloalkyl, Alkenyl, Alkadienyl, Alkinyl oder Cycloalkinyl, Phenyl, Naphthyl, oder ein funf- bis zehngliedriger gesattigter, partiell 
ungesattigter oder aromatischer Heterocyclus, enthaltend ein bis vier Heteroatome aus der Gruppe O, N oder S, R l und R 2 konnen 
auch zusammen mit dem Stickstoffatom, an das sie gebunden sind, einen fiinf- oder sechsgliedrigen Ring bilden, der durch ein Atom 
aus der Gruppe O, N und S unterbrochen sein und/oder substituiert sein; wobei R 1 und/oder R 2 gemass der Beschreibung substituiert 
sein konnen; Verfahren und Zwischenproduklc zur Herstellung dieser Verbindungen, sic enlhallendc Mittel sowie ihre Verwendung 
zur Bckampfung von Schadpilzen. 
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FUNGICIDAL TRIAZOLOPYRIMIDINES. METHOD FOR THE PRODUCTION 
THEREOF. USE THEREOF FOR CONTROLLING HARMFUL FUNGI, AND 
AGENTS CONTAINING SAID FUNGICIDAL TRIAZOLOPYRIMIDINES 



The present invention relates to triazolopyrimidines of the 
formula I r 




I 



in which the substituents have the following meanings: 

L 1 is Ci-C 4 -alkyl; 

L 2 is halogen; 

L 3 is hydrogen or halogen; 

X is halogen, cyano, Ci-C 4 -alkyl, Ca-C 4 -alkoxy or 

C i -C 2 -haloalkoxy ; 

R 1 ,R 2 are, independently of one another, hydrogen, Ci-C3-alkyl, 
Ci-Cio-haloalkyl, C3-C8-cycloalkyl, C2-Cio-alkenyl, 
C 4 -Cio-alkadienyl, Cz-Cxo-alkynyl or 
C 4 _C 10 -alkyl, which has no center of chirality, or 
C 3 -C 6 -cycloalkynyl, phenyl, naphthyl, or a five- to 
ten-raembered saturated, partially unsaturated or aromatic 
heterocycle, containing one to four heteroatoms from the 
group consisting of O, N and S, 



R 1 and R 2 can also, together with the nitrogen atom to 
which they are bonded, form a five- or six-member ed ring 
which can be interrupted by an atom from the group 
consisting of 0, N and S and/or can carry one or more 
substituents from the group consisting of halogen, 
Ci-Cs-alkyl, Ci-Ce-haloalkyl and oxy-Ci-Ca-alkylenoxy or in 
which an N and a neighboring C atom can be connected via a 
Ci-C 4 -alkylene chain; 
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wherein R 1 and/or R 2 can be substituted by one to three 
identical or different groups R a : 

R a is halogen, cyano, nitro, hydroxyl, Ci-Ce-alkyl, 

C!-C 6 -haloalkyl, Cx-Cg-alkylcarbonyl, C 3 -C 6 -cycloalkyl # 
Ci-C 6 -alkoxy, Ci-C6-haloalkoxy, Ci-C6-alkoxycarbonyl, — 
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Ci-Ce-alkylthio, Ci-C 6 -alkylamino, ditCx-Ce-alkyl) amino, 
C 2 -C 6 -alkenyl, C 2 -C 6 -alkenyloxy, C 3 -C 6 -alkynyloxy, 
C 3 -C5-cycloalkyl f phenyl, naphthyl or a five- to 
ten-membered saturated, partially unsaturated or 
5 aromatic heterocycle, containing one to four 

heteroatoms from the group consisting of O f N and S, 

wherein these aliphatic, alicyclic or aromatic groups, 
for their part, can be partially or completely 
10 halogenated or can carry one to three groups R b : 

R b is halogen, cyano, nitro, hydroxyl, mercapto, 

amino, carboxyl, aminocarbonyl, aminothiocarbonyl, 
alkyl, haloalkyl, alkenyl, alkenyloxy, alkynyloxy, 

15 alkoxy, haloalkoxy, alkylthio, alkylamino, 

dialkylamino, formyl, alkylcarbonyl, 
alkylsulf onyl , alkylsulf oxyl, alkoxycarbonyl , 
alkylcarbonyloxy , alkylaminocarbonyl , 
dialkylaminocarbonyl, alkylaminothiocarbonyl or 

20 dialkylaminothiocarbonyl, wherein the alkyl groups 

in these radicals contain 1 to 6 carbon atoms and 
the alkenyl or alkynyl groups mentioned in these 
radicals contain 2 to 8 carbon atoms; 

25 and/or one to three of the following radicals: 

cycloalkyl, cycloalkoxy, heterocyclyl or 
heterocyclyloxy, wherein the cyclic systems 
contain 3 to 10 ring members; aryl, aryloxy, 

30 arylthio, aryl-Ci-Ce-alkoxy, aryl-Ci-C 6 -alkyl, 

hetaryl, hetaryloxy or hetarylthio, wherein the 
aryl radicals preferably contain 6 to 10 ring 
members and the hetaryl radicals contain 5 or 6 
ring members, wherein the cyclic systems can be 

35 partially or completely halogenated or can be 

substituted by alkyl or haloalkyl groups - 

The invention relates in addition to processes for and 
intermediates in the preparation of these compounds, compositions 
40 comprising them and their use in the control of harmful fungi. 

Individual 6-(4-alkylphenyl)triazolopyrimidines are known from 
EP-A 71 792- and EP-A 550 113- WO-A 98/46608 discloses 

5- chlorotriazolopyrimidines with 7-haloalkylamino groups, in the 
45 course of which generically including corresponding 

6- (4-alkylphenyl)triazolopyrimidines. The compounds described in 
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the documents mentioned are known for the control of harmful 
fungi. 

However, in many cases, their action is unsatisfactory. It is an 
5 object of the present invention, taking this as its starting 
point, to provide compounds with an improved action and/or a 
broadened spectrum of activity - 

We have found that this object is achieved with the compounds 
10 defined at the start. Processes for and intermediates in their 
preparation, compositions comprising them and processes for the 
control of harmful fungi through the use of the compounds I have 
also been found. 

15 The compounds of the formula I are distinguished from those from 
the abovementioned documents in the substitution of the 
6-(4-alkylphenyl) group, which additionally carries a halogen 
atom in the 2 -posit ion. 

20 The compounds of the formula I have, in comparison with the known 
compounds, an increased activity against harmful fungi. 

The compounds according to the invention can be obtained in 
various ways. They are advantageously prepared by reaction of 
25 5-aminotriazole of the formula II with appropriately substituted 
phenylmalonates of the formula III in which R is alkyl r 
preferably Ci-c 6 -alkyl, in particular methyl or ethyl. 




35 This reaction is usually carried out at temperatures of 80°C to 
250°C, preferably 120°C to 180°C, without solvent or in an inert 
organic solvent, in the presence of a base [cf. EP-A 77 0 615] or 
in the presence of acetic acid under the conditions known from 
Adv. Het. Chem., Vol. 57, pp. 81 ff. (1993). 

40 

Suitable solvents are aliphatic hydrocarbons, aromatic 
hydrocarbons, such as toluene or o-, m- and p-xylene, 
halogenated hydrocarbons , ethers , nitriles , ketones , alcohols , 
N-methylpyrrolidone, dimethyl sulfoxide, dimethylformamide and 
45 dimethylacetamide. in a particularly preferred way, the reaction 
is carried out without solvent or in chlorobenzene, xylene, 
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dimethyl sulfoxide, N-methylpyrrolidone. Mixtures of the solvents 
mentioned can also be used. 



Suitable bases are generally inorganic compounds , such as alkali 
5 metal and alkaline earth metal hydroxides , alkali metal and 
alkaline earth metal oxides, alkali metal and alkaline earth 
metal hydrides, alkali metal amides, alkali metal and alkaline 
earth metal carbonates, alkali metal hydrogencarbonates, or 
organometallic compounds, in particular alkali metal alkyls, 

10 alkyl magnesium halides, and alkali metal and alkaline earth 
metal alkoxides and magnesium dimethoxide, as well as organic 
bases, e.g. tertiary amines, such as trimethylamine, 
triethylamine, triisopropylethylamine, tributylamine, 
N-methylpiperidine and N-methylmorpholine , pyridine, substituted 

15 pyridines, such as collidine, lutidine and 

4-dimethylaminopyridine, and bicyclic amines. Tertiary amines, 
such as triisopropylethylamine, tributylamine, N-methylmorpholine 
or N-methylpiperidine, are especially preferred ♦ 

20 The bases are generally used in catalytic amounts. However, they 
can also be used in equimolar amounts, in excess or possibly as 
solvent. 

The starting materials are generally reacted with one another in 
25 equimolar amounts. It can be advantageous to the yield to use the 
base and the malonate ill in an excess with respect to the 
triazole. 



Phenylmalonates of the formula III are advantageously obtained 
30 from the reaction of suitably substituted bromobenzenes with 
dialkyl malonates under Cu(I) catalysis [cf. Chemistry Letters, 
pp. 367-370, 1981; EP-A 10 02 768]. 

The dihydroxytriazolopyrimidines of the formula IV are converted 
35 to the dihalopyrimidines of the formula V under the conditions 
known from WO-A 94/20501. A chlorinating agent or a brominating 
agent, such as phosphorus oxybromide or phosphorus oxychloride, 
optionally in the presence of a solvent, is advantageously used 
as halogenating agent. 

40 



[Hal] 

iv * 




v 
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This reaction is usually carried out at 0°C to 150°C, preferably 
at 80°C to 125°C [cf. EP-A 770 615]. 

Dihalopyrimidines of the formula V are further reacted with 
5 amines of the formula VI, 

V + 0 a^N-H I (X « Halogen) 

VI 

10 

in which R 1 and R 2 are defined as in formula I, to give compounds 
of the formula I in which X is halogen. 

This reaction is advantageously carried out at 0°C to 70°C, 
15 preferably 10°C to 35°C, preferably in the presence of an inert 
solvent, such as ethers, e.g. dioxane, diethyl ether or, 
particularly, tetrahydrofuran, halogenated hydrocarbons, such as 
dichloromethane , and aromatic hydrocarbons, such as, for example, 
toluene [cf. W0-A 98/46608]. 

20 

The use of a base, such as tertiary amines, for example 
triethylamine, or inorganic amines, such as calcium carbonate, is 
preferred? in addition, excess amine of the formula VI can be 
used as a base. 

25 

Compounds of the formula I in which X represents cyano, 
Ci-C6-alkoxy or Ci-C2-haloalkoxy can advantageously be obtained 
from the reaction of compounds I, in which X represents halogen, 
preferably chlorine, with compounds M-X' (formula VII). Compounds 

30 VII represent, depending on the meaning of the group X r to be 
introduced, an inorganic cyanide, an alkoxide or a haloalkoxide. 
The reaction is advantageously carried out in the presence of an 
inert solvent. The cation M in formula VII is of little 
importance; for practical reasons, ammonium, tetraalkylammonium, 

35 alkali metal or alkaline earth metal salts are usually preferred. 



I (X = Halogen) + M-X' * (X » X') 

VII 

The reaction temperature usually lies between 0 and 120°C, 
preferably between 10 and 40°C [cf. J. Heterocycl. Chem. , Vol. 12, 
pp. 861-863 (1975)]. 



45 



PF 53497 



CA 02482809 2004-10-15 



6 

Suitable solvents include ethers, such as dioxane, diethyl ether 
and, preferably, tetrahydrofuran, halogenated hydrocarbons, such 
as dichloromethane, and aromatic hydrocarbons, such as toluene. 

5 Compounds of the formula I in which X is Ci-C4-alkyl can 

advantageously be obtained through the following synthetic route: 



10 



II 





IVa 



The 5-alkyl-7~hydroxy-6-phenyltriazolopyrimidines IVa are 
obtained from the diketones Ilia. The 5-methyl-7-hydroxy- 
15 6-phenyltriazolopyrimidines are obtained through the use of the 
readily accessible 2-phenylacetoacetic esters (Ilia with X l -CH3> 
{cf. Chem. Pharm. Bull., 9, 801, (1961)]* The preparation of the 
starting compounds Ilia is advantageously carried out under the 
conditions described in EP-A 10 02 788. 

20 

The 5-alkyl-7-hydroxy-6-phenyltriazolopyrimidines obtained in 
this way are reacted with halogenating agents to give the 
7-halotriazolopyrimidines of the formula Va. Chlorinating or 
brominating agents, such as phosphorus oxybromide, phosphorus 
25 oxychloride, thionyl chloride, thionyl bromide or sulfuryl 

chloride, are preferably used. The reaction can be carried out in 
bulk or in the presence of a solvent. Usual reaction temperatures 
are from 0 to 150°C or, preferably, from 80 to 125°C. 



30 




+ VI ^ i (X = Alkyl) 



Va 



35 



The reaction of Va with amines VI is carried out under the 
conditions described further above. 

Compounds of the formula I in which X represents C x -C4-alkyl can 
40 alternatively also be prepared from compounds I in which X 

represents halogen, in particular chlorine, and malonates of the 
formula VIII. In formula VIII, X" represents hydrogen or 
Ci-C 3 -alkyl and R represents Ci-C 4 ~alkyl. They are reacted to give 
compounds of the formula IX and are decaxboxylated to give 
45 compounds I [cf. US 5,994,3601. 
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5 



I(X~Hal) + 




VIII 




IX 



IX 



I {X - Cx-C^-alJcyl) 
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The malonates VIII are known in the literature [J. Am. Chem. 
Soc, Vol. 64, 2714 (1942); J- Org. Chem., Vol. 39, 2172 (1974); 
Helv. Chim. Acta, Vol. 61, 1565 (1978) J or can be prepared 
15 according to the literature cited. 

The subsequent saponification of the ester IX is carried out 
under generally standard conditions. Depending on the various 
structural components, the alkaline or the acidic saponification 
20 of the compounds IX may be advantageous. Under the conditions of 
the saponification of esters, the decarboxylation to give I may 
already take place, completely or partially. 

The decarboxylation usually takes place at temperatures of 20°C to 
25 180°C, preferably 50°C to 120°C, in an inert solvent, optionally 
in the presence of an acid. 

Suitable acids are hydrochloric acid, sulfuric acid, phosphoric 
acid, formic acid, acetic acid and p-toluenesulfonic acid. 

30 Suitable solvents are water, aliphatic hydrocarbons, such as 
pentane, hexane, cyclohexane and petroleum ether, aromatic 
hydrocarbons, such as toluene and o-, m- and p-xylene, 
halogenated hydrocarbons, such as methylene chloride, chloroform 
and chlorobenzene, ethers, such as diethyl ether, diisopropyl 

35 ether, tert-butyl methyl ether, dioxane, anisole and 
tetrahydrofuran, nitriles, such as acetonitrile and 
propionitrile, ketones, such as acetone, methyl ethyl ketone, 
diethyl ketone and tert-butyl methyl ketone, alcohols, such as 
methanol, ethanol, n-propanol, isopropanol, n-butanol and 

40 tert-butanol, dimethyl sulfoxide, dimethylf ormamide and 

dimethylacetamide. In a particularly preferred way, the reaction 
is carried out in hydrochloric acid or acetic acid. Mixtures of 
the solvents mentioned can also be used. 

45 Compounds of the formula I in which X is Ci-C 4 -alkyl can also be 
obtained by coupling of 5-halotriazolopyrimidines of the formula 
I in which X represents halogen with organometallic reagents of 
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the formula X. In an embodiment of this process, the reaction is 
carried out under transition metal catalysis, such as Ni or Pd 
catalysis. 

5 

I (X « Halogen) + M v (-R 2 ) t I 

X 

In formula X, M is a metal ion with a valency of Y, such as, for 
10 example, B, Zn or Sn. This reaction can be carried out, for 
example, analogously to the following methods: J. Chem. Soc. 
Perkin Trans., 1, 1187 (1994), ibid., 1, 2345 (1996); WO-A 
99/41255; Aust. J* Chem. , Vol. 43, 733 (1990); J. Org. Chem., 
Vol. 43, 358 (1978); J. Chem. Soc. Chem, Commun., 866 (1979); 
15 Tetrahedron Lett., Vol. 34, 8267 (1993); ibid., Vol. 33, 413 
(1992). 

If R 1 or R 2 comprises haloalkyl or haloalkenyl groups, the 
(S) -configuration is preferred for optically active amines of the 
20 formula VI. 

The reaction mixtures are worked up conventionally, e.g. by 
mixing with water, separating the phases and possibly 
chromatographic purification of the crude products. Some of the 

25 intermediates and final products are obtained in the form of 

colorless or slightly brownish viscous oils which, under reduced 
pressure and at moderately elevated temperature, are freed or 
purified from volatile constituents. If the intermediates and 
final products are obtained as solids, the purification can also 

30 take place by recrystallization or trituration. 

If individual compounds I are not accessible by the methods 
described above, they can be prepared by derivatization of other 
compounds I . 

35 

If isomeric mixtures are obtained in the synthesis, a separation 
is, however, generally not absolutely necessary, since the 
individual isomers can sometimes be converted into one another 
during preparation for application or upon application (e.g., 
40 under the effect of light, acid or bases). Corresponding 

conversions can also take place after application, for example, 
in the treatment of plants, in the treated plant or in the 
harmful fungus to be controlled. 



45 
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Collective terms were used in the definitions of the symbols 
given in the above formulae, which collective terms are generally 
representative of the following substituents: 

5 halogen: fluorine , chlorine, bromine and iodine; 

alkyl: saturated, straight-chain or branched hydrocarbon radicals 
with 1 to 4, 6, 8 or 10 carbon atoms, e.g. Ci-Ce-alkyl, such as 
methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 
10 2-methylpropyl, 1, 1 -dime thy lethyl, pentyl, 1-methylbutyl, 

2-methylbutyl, 3-methylbutyl, 2,2-dimethylpropyl, 1-ethylpropyl, 
hexyl, 1, 1-dimethylpropyl, 1, 2-dimethylpropyl, 1 -methy lpentyl, 
2-methylpentyl , 3-methylpentyl/ 4-methylpentyl, 

1. 1- dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 
15 2,2-dimethylbutyl, 2 , 3-dimethylbutyl, 3, 3-dimethylbutyl, 

1-ethylbutyl , 2-ethylbutyl , 1,1,2 -trimethylpropyl , 
1,2, 2 -trimethylpropyl, 1 -ethyl- 1-methylpropyl and 
l-ethyl-2-methylpropyl; 

20 haloalkyl: straight-chain or branched alkyl groups with 1 to 10 
carbon atoms (as mentioned above), in which the hydrogen atoms in 
these groups can be partially or completely replaced by halogen 
atoms as mentioned above, e.g. Ci-C2-haloalkyl, such as 
chloromethy 1 , bromomethyl , dichloromethyl , trichloromethyl , 

25 f luoromethyl, dif luoromethyl, trif luoromethyl, 

chlorof luoromethyl, dichlorof luoromethyl, chlorodif luoromethyl, 

1- chloroethyl, 1-bromoethyl, 1-f luoroethyl, 2-f luoroethyl, 

2 . 2 - dif luoroethyl , 2,2,2 -trif luoroethyl , 2 -chloro-2-f luoroethyl , 

2- chloro-2 , 2 -dif luoroethyl, 2 , 2 -dichloro-2-f luoroethyl, 
30 2,2,2-trichloroethyl, pentaf luoroethyl or 

1, 1, 1-trif luoroprop-2-yl; 

alkenyl: unsaturated, straight-chain or branched hydrocarbon 
radicals with 2 to 4, 6, 8 or 10 carbon atoms and a double bond 
35 in any position, e.g. C2-Cs-alkenyl, such as ethenyl, 1-propenyl, 
2-propenyl, 1-methylethenyl, 1-butenyl, 2-butenyl, 3-butenyl, 

1 - met hy 1- 1 -propeny 1 , 2 -me thyl- 1 -propeny 1 , 1 -methy 1-2 -pr openy 1 , 

2 - methy 1-2 -propeny 1 , 1 -penteny 1 , 2 -penteny 1 , 3 -penteny 1 , 
4-pentenyl, 1-methyl-l-butenyl, 2 -methyl- 1-butenyl, 

40 3-methyl-l-butenyl f l-raethyl-2-butenyl, 2-methyl-2-butenyl, 

3- methyl-2-butenyl, l-methyl-3-butenyl, 2-methyl-3-butenyl, 
3-roethyl-3-butenyl, 1 , l-dimethyl-2-propenyl, 

1 , 2 -dimethyl- 1-propenyl, 1 , 2-dimethyl-2-propenyl , 

1- ethyl-l-propenyl, l-ethyl-2-propenyl, 1-hexenyl, 2-hexenyl, 
45 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-raethyl-l-pentenyl, 

2 - methyl- 1 -penteny 1, 3-methyl-l-pentenyl, 4 -methyl-1 -penteny 1, 
l-methyl-2-pentenyl, 2-methyl-2-pentenyl, 3 -methy 1-2 -penteny 1, 
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4-methyl-2-pentenyl, l-methyl-3-pentenyl, 2-methyl-3-pentenyl, 

3- methyl-3-pentenyl, 4-methyl-3-pentenyl, l-methyl-4-pentenyl, 
2-methyl-4-pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 
1, l-dimethyl-2-butenyl, 1, l-dimethyl-3-butenyl, 

5 1,2-dimethyl-l-butenyl, 1* 2 -dimethyl -2 -butenyl, 

1 . 2 - dimethyl-3 -butenyl , 1,3 -dimethyl- 1-butenyl , 

1 . 3 - dimethyl-2 -butenyl , 1 , 3-dimethyl-3-buteny 1 , 

2 . 2 - dimethyl-3 -butenyl , 2 , 3 -dimethyl- 1-butenyl , 

2 . 3 - dimethyl-2 -butenyl , 2 , 3-dimethyl-3-butenyl , 
10 3,3-dimethyl-l-butenyl f 3, 3 -dimethyl -2 -butenyl, 

1 - ethyl- 1 -butenyl , 1 -ethy 1-2-butenyl , l-ethyl-3 -butenyl , 

2 - ethyl- 1-butenyl, 2-ethyl-2-butenyl, 2-ethyl-3-butenyl, 
1,1, 2-trimethyl-2-propenyl, 1 -ethy 1-1-methy 1-2 -propenyl, 
l-ethyl-2-methyl-l-propenyl and l-ethyl-2-methyl-2-propenyl; 

15 

alkadienyl: unsaturated , straight-chain or branched hydrocarbon 
radicals with 4 r 6, 8 or 10 carbon atoms and two double bonds in 
any position; 

20 haloalkenyl: unsaturated, straight-chain or branched hydrocarbon 
radicals with 2 to 10 carbon atoms and a double bond in any 
position (as mentioned above), in which the hydrogen atoms in 
these groups can be partially or completely replaced by halogen 
atoms as mentioned above, in particular fluorine, chlorine and 

25 bromine; 

alkynyl: straight-chain or branched hydrocarbon groups with 2 to 
4, 6, 8 or 10 carbon atoms and a triple bond in any position, 
e.g. C2-Cg -alkynyl, such as ethynyl, 1-propynyl, 2-propynyl, 
30 1-butynyl, 2-butynyl, 3-butynyl, 1 -methyl -2-propynyl, 1-pentynyl 
2 -pe n tyny 1 , 3 -pe n t y ny 1 , 4 -pe nt y ny 1 , 1 -me t hy 1-2 -bu t yny 1 , 

1- methyl-3-butynyl, 2-methyl-3-butynyl, 3-methyl-l-butynyl, 
1,1 -dime thy 1-2 -propynyl, 1 -ethy 1-2 -propynyl, 1-hexynyl, 

2- hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, l-methyl-2-pentynyl, 
35 l-methyl-3-pentynyl, l-methyl-4-pentynyl, 2-methyl-3-pentynyl, 

2-methyl-4-pentynyl, 3-methyl-l-pentynyl, 3-methyl-4-pentynyl , 

4- methyl-l-pentynyl, 4-methyl-2-pentynyl, 1 , l-dimethyl-2 -butynyl 

1 . 1- dimethyl-3-butynyl, 1 , 2-dimethyl-3-butynyl , 

2 .2 - dimethyl-3 -butynyl, 3 , 3-dimethyl- 1-butynyl, 

40 l-ethyl-2-butynyl, l-ethyl-3 -butynyl, 2-ethyl-3-butynyl and 
l-ethyl-l-methyl-2-propynyl; 

haloalkyhyl: unsaturated, straight-chain or branched hydrocarbon 
radicals with 2 to 8 carbon atoms and a triple bond in any 
45 position (as mentioned above), in which the hydrogen atoms in 
these groups can be partially or completely replaced by halogen 
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atoms as mentioned above, in particular fluorine, chlorine and 
bromine ; 

cycloalkyl: saturated mono- or bicyclic hydrocarbon groups with 3 
5 to 6 or 8 carbon ring members, e.g. C3-C8-cycloalkyl, such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 
cyclooctyl; 

oxyalkylenoxy : unbranched divalent chains formed from 1 to 3 CH2 
10 groups in which both valencies are bonded to the baclcbone via an 
oxygen atom, e.g. OCH2O, OCH 2 CH 2 0 and OCH2CH2CH2O; 

five- to ten~raexnbered saturated, partially unsaturated or 
aromatic heterocycle containing one to four heteroatoms from the 
15 group consisting of O, N and S: 

- 5- or 6-roexnbered heterocyclyl containing one to three nitrogen 
atoms and/or one oxygen or sulfur atom or one or two oxygen 
and/or sulfur atoms, e.g. 2-tetrahydrofuranyl, 

3 - tetr ahydrof ur any 1 , 2 -tetr ahydrothienyl , 3 - tetr ahydrot hieny 1 , 
20 2-pyrrolidinyl , 3 -pyrrol idinyl , 3-isoxazolidinyl , 

4 - isoxazolidinyl , 5-isoxazolidinyl , 3 -isothiazolidinyl , 
4 -isothiazolidinyl , 5 -isothiazolidinyl r 3 -pyrazolidiny 1 , 
4 -pyrazolidiny 1 , 5-pyr azolidinyl , 2-oxazolidinyl , 
4-oxazolidinyl, 5-oxazolidinyl, 2-thiazolidinyl, 

25 4-thiazolidiny 1 , 5-thiazolidinyl , 2-imidazolidinyl , 
4-iraidazolidinyl, 2-pyrrolin-2-yl, 2-pyrrolin-3-yl, 

3- pyrrolin-2-yl, 3-pyrrolin-3-yl, 2-piperidinyl, 3-piperidinyl, 

4 - piper idinyl , 1 , 3— dioxan— 5— yl , 2— tetr ahydropyrany 1 , 

4— tetrahydropyr any 1 , 2— tetr ahydrothienyl , 

30 3-hexahydropyridazinyl, 4-hexahydropyridazinyl, 
2 -hexahydropyr imidinyl , 4 -hexahydropyr imidiny 1 , 

5- hexahydropyrimidinyl and 2-piperazinyl; 

- 5-raembered heteroaryl containing one to four nitrogen atoms or 
one to three nitrogen atoms and one sulfur or oxygen atom: 

35 5-ring heteroaryl groups which, in addition to carbon atoms, 

can contain one to four nitrogen atoms or one to three nitrogen 
atoms and one sulfur or oxygen atom as ring members, e.g. 

2- furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 

3- pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 
40 5-oxazolyl, 2-thiazolyl, 4-thiazolyl r 5-thiazolyl, 

2-imidazolyl, 4-imidazolyl and 1 , 3 , 4-triazol-2-yl; 

- 6-membered heteroaryl containing one to three or one to four 
nitrogen atoms: 6-ring heteroaryl groups which, in addition to 
carbon atoms, can contain one to three or one to four nitrogen 

45 atoms as ring members, e.g. 2 -pyr idinyl, 3 -pyr idinyl, 
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4-pyridinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 
4-pyrimidinyl, 5-pyrimidinyl and 2-pyrazinyl; 

alkylene: unbranched divalent chains formed from 3 to 5 CH2 
5 groups, e.g. CH2, CH2CH2 f CH2CH2CH21 CH 2 CH2CH2CH 2 and 
CH2CH2CH2CH2CH2; 

oxyalkylene: unbranched divalent chains formed from 2 to 4 CH 2 
groups in which one valency is bonded to the backbone via an 
10 oxygen atom, e.g. OCH 2 CH 2 , OCH 2 CH 2 CH 2 and OCH 2 CH 2 CH 2 CH 2 ; 

oxyalkylenoxy: unbranched divalent chains formed from 1 to 3 CH 2 
groups in which both valencies are bonded to the backbone via an 
oxygen atom, e.g. OCH 2 0, OCH 2 CH 2 0 and OCH 2 CH 2 CH 2 o. 

15 

The (R)- and (S) -isomers and the racemates of compounds of the 
formula I which have chiral centers are included in the present 
invention. 

20 The embodiments of the intermediates which are especially 

preferred with regard to the variables correspond to those of the 
radicals L 1 , L 2 , L 3 , R 1 , R 2 and X of the formula I. 

In view of the intended use of the triazolopyrimidines of the 
25 formula I , the following meanings of the substituents, in each 
case alone or in combination, are especially preferred: 

Preference is given to compounds I in which R 1 is Ci-C 3 -alkyl or 
Cj-Ce-haloalkyl . 

30 

Preference is similarly given to compounds I in which R 1 is a 
saturated or aromatic 5- or 6-membered heterocycle. 

Preference is furthermore given to compounds I in which R 1 is 
35 C 2 -C 10 -alkenyl. 

Compounds I are particularly preferred in which R 1 is a group B 



40 




B 



in which 



45 



m 



Y 2 



represents hydrogen, fluorine or C!-C 6 -f luoroalkyl, 
represents hydrogen or fluorine, or 
Y 1 and Y 2 together form a double bond; 
represents 0 or 1; and 
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Y 3 represents hydrogen or methyl. 

Preference is furthermore given to compounds I in which R 1 is 
C3-C6-cycloalkyl which can be substituted by Ci-C 4 -alkyl. 

5 

Preference is particularly given to compounds I in which R 2 
represents hydrogen. 

Similarly preferred are compounds I in which R 2 is methyl or 
10 ethyl. 

If R 1 and/or R 2 comprise haloalkyl or haloalkenyl groups with a 
center of chirality, the (S) -isomers are preferred. 

15 Furthermore, particular preference is given to compounds I in 

which R 1 and R 2 , together with the nitrogen atom to which they are 
bonded, form a five- or six-member ed ring which can be 
interrupted by an atom from the group consisting of O, N and S 
and/or can carry one or more substituents from the group 

20 consisting of halogen, Ci-C6-alkyl, Ci~C6-haloalkyl and 

oxy-Ci-C3-alkylenoxy or in which an N and a neighboring C atom can 
be connected via a Ci-C4-alkylene chain. 

Particular preference is especially given to compounds I in which 
25 R 1 and R 2 , together with the nitrogen atom to which they are 
bonded, form a piper idinyl ring which is optionally substituted 
by one to three halogen, Ci-CU-alkyl or Ci-C^-haloalkyl groups, in 
particular by a 4-methyl group. 

30 Particular preference is furthermore given to compounds I in 
which L 1 represents methyl or ethyl, in particular methyl. 

Similarly particularly preferred are compounds I in which L 3 
represents halogen. 

35 

Particular preference is given to compounds I in which X 
represents halogen or Ci-C4-alkyl, such as chlorine or methyl, in 
particular chlorine. 

40 Particular preference is given, in view of their use, to the 
compounds I compiled in the following tables. The groups 
mentioned in the tables for a substituent additionally represent, 
considered per se, independently of the combination in which they 
are mentioned, a particularly preferred embodiment of the 

45 substituent in question. 
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Table 1 

Compounds of the formula I in which X is chlorine , L 1 is methyl, 
L 2 is fluorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

5 ' 

Table 2 

Compounds of the formula I in which X is chlorine, L 1 is methyl 
and L 2 and L 3 are fluorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

10 

Table 3 

Compounds of the formula I in which X is chlorine, L 1 is methyl, 
L 2 is chlorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

15 

Table 4 

Compounds of the formula I in which X is chlorine, L 1 is methyl 
and L 2 and L 3 are chlorine and the combination of R l and R 2 for a 
compound each time corresponds to a row of table A 

20 

Table 5 

Compounds of the formula I in which X is chlorine, L 1 is ethyl, L 2 
is fluorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

25 

Table 6 

Compounds of the formula I in which X is chlorine, L 1 is ethyl and 
L 2 and L 3 are fluorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

30 

Table 7 

Compounds of the formula I in which X is chlorine, L 1 is ethyl, L 2 
is chlorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

35 

Table 8 

Compounds of the formula I in which X is chlorine, L 1 is ethyl and 
L 2 and L 3 are chlorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

40 

Table 9 

Compounds of the formula I in which X is cyano, L 1 is methyl , L 2 
is fluorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

45 

Table 10 

Compounds of the formula I in which X is cyano, L 1 is methyl and 
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L 2 and L 3 are fluorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 11 

5 Compounds of the formula I in which X is cyano, L 1 is methyl , L 2 
is chlorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

Table 12 

10 Compounds of the formula I in which X is cyano, L 1 is methyl and 
L 2 and L 3 are chlorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 13 

15 Compounds of the formula I in which X is cyano, L 1 is ethyl, L 2 is 
fluorine and L 3 is hydrogen and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 14 

20 Compounds of the formula I in which X is cyano, L 1 is ethyl and L 2 
and L 3 are fluorine and the combination of R* and R 2 for a 
compound each time corresponds to a row of table A 

Table 15 

25 Compounds of the formula I in which X is cyano, L 1 is ethyl, L 2 is 
chlorine and L 3 is hydrogen and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 16 

30 Compounds of the formula I in which X is cyano, L l is ethyl and L 2 
and L 3 are chlorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 17 

35 Compounds of the formula I in which X and L 1 are methyl, L 2 is 
fluorine and L 3 is hydrogen and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 18 

40 Compounds of the formula I in which X and L 1 are methyl and L 2 and 
L 3 are fluorine and the combination of R l and R 2 for a compound 
each time corresponds to a row of table A 

Table 19 

45 Compounds of the formula 1 in which X and L 1 are methyl, L 2 is 

chlorine and L 3 i6 hydrogen and the combination of R 1 and R 2 for a 



PF 53497 



CA 02482809 2004-10-15 



16 

compound each time corresponds to a row of table A 
Table 20 

Compounds of the formula I in which X and L l are methyl and L 2 and 
5 L 3 are chlorine and the combination of R* and R 2 for a compound 
each time corresponds to a row of table A 

Table 21 

Compounds of the formula I in which X is methyl, L 1 is ethyl, L 2 
10 is fluorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

Table 22 

Compounds of the formula I in which X is methyl, L 1 is ethyl and 
15 L 2 and L 3 are fluorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 23 

Compounds of the formula I in which X is methyl, L 1 is ethyl, L 2 
20 is chlorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

Table 24 

Compounds of the formula I in which X is methyl, L 1 is ethyl and 
25 L 2 and L 3 are chlorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 25 

Compounds of the formula I in which X is methoxy, L 1 is methyl, L 2 
30 is fluorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

Table 26 

Compounds of the formula I in which X is methoxy, L 1 is methyl and 
35 L 2 and L 3 are fluorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

Table 27 

Compounds of the formula I in which X is methoxy, L 1 is methyl, L 2 
40 is chlorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

Table 28' 

Compounds of the formula I in which X is methoxy, L 1 is methyl and 
45 L 2 and L 3 are chlorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 
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Table 29 

Compounds of the formula I in which X is methoxy, L 1 is ethyl, L 2 
is fluorine and L 3 is hydrogen and the combination of R l and R 2 
for a compound each time corresponds to a row of table A 

5 

Table 30 

Compounds of the formula I in which X is methoxy, L 1 is ethyl and 
L 2 and L 3 are fluorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

10 

Table 31 

Compounds of the formula I in which X is methoxy, L 1 is ethyl, L 2 
is chlorine and L 3 is hydrogen and the combination of R 1 and R 2 
for a compound each time corresponds to a row of table A 

15 

Table 32 

Compounds of the formula I in which X is methoxy r L 1 is ethyl and 
L 2 and L 3 are chlorine and the combination of R 1 and R 2 for a 
compound each time corresponds to a row of table A 

20 

Table A 



30 



35 



45 



No. 


Rl 


R2 


1 A " 1 


H 


H 


A-2 


CH 2 CH 3 


H 


A-3 


CH 2 CH 3 


CH 3 


A-4 


CH2CH3 


CH 2 CH 3 


A-5 


CH2CF3 


H 


A-6 


CH 2 CF 3 


CH 3 


A-7 


CH 2 CF 3 


CH2CH3 


A-8 


CH2CCI3 


H 


A-9 


CH2CCI3 


CH 3 


A-10 


CH2CCI3 


CH2CH3 


A-ll 


CH 2 CK 2 CH 3 


H 


A- 12 


CH 2 CH 2 CH 3 


CH 3 


A-13 


CH 2 CH 2 CH 3 


CH2CH3 


A-14 


CH 2 CH 2 CH 3 


CH 2 CH 2 CH 3 


A-15 


CH(CH 3 ) 2 


H 


A- 16 


CH(CH 3 >2 


CH3 


A-17 


CH(CH 3 ) 2 


CH 2 CH 3 


A-18 


(±) CH(CH 3 )-CF 3 


H 


A-19 


(±) CH(CH 3 )-CF 3 


CH 3 


A-20 


(±) CH(CH 3 )-CF 3 


CH2CH3 
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5 



10 



25 



30 



45 



NO. 


Rl 


R2 I 


A-21 


(S) CH(CH 3 )-CF 3 


H 


A-22 


(S) CH(CH 3 )-CF 3 


CH 3 


A-23 


(S) CH(CH 3 )-CF 3 


CH 2 CH 3 


A-24 


(R) CH(CH 3 )-CF 3 


H 


A-25 


(R) CH(CH 3 )-CF 3 


CH 3 


A-26 


{R\ CH(CH 3 )-CF 3 


CH2CH3 


A-27 


(±) CH{CH 3 )-CC1 3 


H 


A-28 


(±) CH(CH3)-CC1^ 


CH3 


A-29 


(±) CH(CH3)-CCl3 


CH 2 CH 3 


A-30 


fS) CHfCHO-CCl* 


H 


A-31 


/ S ^ CH(CHs)-CCl3 


CH 3 


A-32 


(S> CHCCHO-CC13 


CH2CH3 


A-33 




H 
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A-61 


-CH 2 CH= 


*CHCH 2 - 


A-62 


-CH(CH 3 )(CH 2 ) 3 - 


A- 63 


-CH 2 CH(CH 3 ) (CH 2 ) 2 - 



The compounds I are suitable as fungicides. They are 
distinguished by an outstanding effectiveness against a broad 
10 spectrum of phytopathogenic fungi, especially from the classes of 
the Ascomycetes, Deuteromycetes , Phycomycetes and Basidiomycetes . 
Some are systemically effective and they can be used in plant 
protection as foliar and soil fungicides. 

^2 They are particularly important in the control of a multitude of 
fungi on various cultivated plants, such as wheat, rye, barley, 
oats, rice, maize, grass, bananas, cotton, soy, coffee, sugar 
cane, vines, fruits and ornamental plants, and vegetables, such 
as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the 
seeds of these plants. 



20 



25 



30 



35 



40 



They are especially suitable for controlling the following plant 
diseases: 

Alternaria species on fruit and vegetables, 
Botrytis cinerea (gray mold) on strawberries, vegetables, 
ornamental plants and grapevines, 
Cercospora arachldicola on peanuts, 

Erysiphe cichoracearum and Sphaerotheca fuliginea on cucurbits, 
Blumeria graminis (powdery mildew) on cereals, 
Fusarium and Verticilliu/n species on various plants, 
Helminthosporlum species on cereals, 
Mycosphaerella species on bananas and peanuts, 
Phytophthora Infestans on potatoes and tomatoes, 
Plasmopara viticola on grapevines, 
Podosphaera leucotricha on apples, 

Pseudocercosporella herpotrichoides on wheat and barley, 
Pseudoperonospora species on hops and cucumbers, 
Puccinia species on cereals, 
Pyricularia oryzae on rice, 

Rhizoctonia species on cotton, rice and lawns, 
Septoria nodorum on wheat, 
Uncinula necator on grapevines, 
Ustilago species on cereals and sugar cane, and 
Venturia species (scab) on apples and pears. 



45 
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The compounds I are also suitable for controlling harmful fungi, 
such as Paecilomyces variotii, in the protection of materials 
(e.g. wood, paper , paint dispersions, fibers or fabrics) and in 
the protection of stored products. 

5 

The compounds I are employed by treating the fungi or the plants, 
seeds, materials or soil to be protected from fungal attack with 
a fungicidally effective amount of the active compounds. The 
application can be carried out both before and after the 
10 infection of the materials, plants or seeds by the fungi. 

The fungicidal compositions generally comprise between 0.1 and 
95%, preferably between 0.5 and 90%, by weight of active 
compound . 

15 

When employed in plant protection, the amounts applied are, 
depending on the kind of effect desired, between 0.01 and 2.0 kg 
of active compound per ha. 

20 In seed treatment, amounts of active compound of 0.001 to 0.1 g, 
preferably 0.01 to 0.05 g, per kilogram of seed are generally 
necessary. 

when used in the protection of materials or stored products, the 
25 amount of active compound applied depends on the kind of 

application area and on the effect desired. Amounts customarily 
applied in the protection of materials are, for example, 0.001 g 
to 2 kg, preferably 0.005 g to 1 kg, of active compound per cubic 
meter of treated material. 

30 

The compounds I can be converted to the usual formulations, e.g. 
solutions, emulsions, suspensions, dusts, powders, pastes and 
granules. The application form depends on the respective use 
intended; it should in any case guarantee a fine and uniform 
35 distribution of the compound according to the invention. 

The formulations are prepared in a known way, e.g. by extending 
the active compound with solvents and/or carriers, if desired 
using emulsifiers and dispersants, it being possible, when water 

40 is the diluent, also to use other organic solvents as auxiliary 
solvents. Suitable auxiliaries for this purpose are essentially: 
solvents, such as aromatics (e.g. xylene), chlorinated aroraatics 
(e.g. chlorobenzenes) , paraffins (e.g. petroleum fractions), 
alcohols (e.g. methanol, butanol), ketones (e.g. cyclohexanone) , 

45 amines (e.g. ethanolamine, dime thy lformamide) and water? 

carriers, such as ground natural minerals (e.g. kaolins, clays, 
talc, chalk) and ground synthetic ores (e.g. highly dispersed 
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silicic acid, silicates); emulsifiers, such as nonionic and 
anionic emulsifiers (e.g. polyoxyethylene fatty alcohol ethers, 
alkylsulf onates and arylsulf onates J and dispersants r such as 
lignosulfite waste liquors and methylcellulose. 

5 

Suitable surfactants are alkali metal/ alkaline earth metal and 
ammonium salts of lignosulfonic acid, naphthalenesulfonic acid, 
phenolsulfonic acid and dibutylnaphthalenesulfonic acid, 
alkylarylsulf onates, alkyl sulfates , alkylsulf onates, fatty 

10 alcohol sulfates and fatty acids, and alkali metal and alkaline 
earth metal salts thereof, salts of sulfated fatty alcohol glycol 
ethers, condensation products of sulfonated naphthalene and 
naphthalene derivatives with formaldehyde, condensation products 
of naphthalene or of naphthalenesulfonic acid with phenol and 

15 formaldehyde, polyoxyethylene octylphenol ethers, ethoxylated 
isooctylphenol, octylphenol and nonylphenol, alkylphenol 
polyglycol ethers, tributylphenyl polyglycol ethers, alkylaryl 
polyether alcohols, isotridecyl alcohol, fatty alcohol ethylene 
oxide condensates, ethoxylated castor oil, polyoxyethylene alkyl 

20 ethers, ethoxylated polyoxypropylene, lauryl alcohol polyglycol 
ether acetal, sorbitol esters, lignosulfite waste liquors and 
methylcellulose . 

Petroleum fractions having medium to high boiling points, such as 
25 kerosene or diesel fuel, furthermore coal tar oils, and oils of 
vegetable or animal origin, aliphatic, cyclic and aromatic 
hydrocarbons, e.g. benzene, toluene, xylene, paraffin, 
tetrahydronaphthalene, alkylated naphthalenes or derivatives 
thereof, methanol, ethanol, propanol, butanol, chloroform, carbon 
30 tetrachloride, cyclohexanol, cyclohexanone, chlorobenzene or 
isophorone, or highly polar solvents, e.g. dimethyl formamide, 
dimethyl sulfoxide, N-methylpyrrolidone or water, are suitable 
for the preparation of directly sprayable solutions, emulsions, 
pastes or oil dispersions. 

35 

Powders, combinations for broadcasting and dusts can be prepared 
by mixing or mutually grinding the active substances with a solid 
carrier, 

40 Granules, e.g. coated granules, impregnated granules and 
homogeneous granules, can be prepared by binding the active 
compounds to solid carriers. Solid carriers are, e.g., mineral 
earths, such as silica gels, silicates, talc, kaolin, attaclay, 
limestone, lime, chalk, bole, loess, clay, dolomite, diatomaceous 

45 earth, calcium sulfate, magnesium sulfate, magnesium oxide, 

ground synthetic materials, fertilizers, such as, e.g., ammonium 
sulfate, ammonium phosphate, ammonium nitrate or ureas, and plant 
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products, such as cereal meal, tree bark meal r wood meal and 
nutshell meal, cellulose powders and other solid carriers. 

The formulations generally comprise between 0.01 and 95% by 

5 weight, preferably between 0,1 and 90% by weight, of the active 

compound. The active compounds are employed therein in a purity 

of 90% to 100%, preferably 95% to 100% (according to the NMR 
spectrum) . 



10 Examples for formulations are: 



I. 5 parts by weight of a compound according to the invention 
are intimately mixed with 95 parts by weight of finely 
divided kaolin. In this way, a dust comprising 5% by weight 

15 of the active compound is obtained. 

II. 30 parts by weight of a compound according to the invention 
are intimately mixed with a mixture of 92 parts by weight of 
pulverulent silica gel and 8 parts by weight of liquid 

20 paraffin, which had been sprayed onto the surface of this 

silica gel. In this way, an active compound preparation with 
good adhesive properties (active compound content 23% by 
weight) is obtained. 



25 III. 10 parts by weight of a compound according to the invention 
are dissolved in a mixture consisting of 90 parts by weight 
of xylene, 6 parts by weight of the addition product of 8 to 
10 mol of ethylene oxide with 1 mol of the 
N-monoethanolamide of oleic acid, 2 parts by weight of the 

30 calcium salt of dodecylbenzenesulfonic acid and 2 parts by 

weight of the addition product of 40 mol of ethylene oxide 
with 1 mol of castor oil (active compound content 9% by 
weight ) . 



35 IV. 20 parts by weight of a compound according to the invention 
are dissolved in a mixture consisting of 60 parts by weight 
of cyclohexanone, 30 parts by weight of isobutanol, 5 parts 
by weight of the addition product of 7 mol of ethylene oxide 
with 1 mol of isooctylphenol and 5 parts by weight of the 

40 addition product of 40 mol of ethylene oxide with 1 mol of 

castor oil (active compound content 16% by weight). 



V. 80 parts by weight of a compound according to the invention 
are intimately mixed with 3 parts by weight of the sodium 
45 salt of diisobutylnaphthalene-a-sulfonic acid, 10 parts by 

weight of the sodium salt of a lignosulf onic acid from a 
sulfite waste liquor and 7 parts by weight of pulverulent 
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silica gel and are ground in a hammer mill (active compound 
content 80% by weight), 

VI. 90 parts by weight of a compound according to the invention 
5 are mixed with 10 parts by weight of N-roethyl-a-pyrrolidone 

and a solution is obtained which is suitable for use in the 
form of very small drops (active compound content 90% by 
weight) . 



10 VII. 20 parts by weight of a compound according to the invention 
are dissolved in a mixture consisting of 40 parts by weight 
of cyclohexanone, 30 parts by weight of isobutanol, 20 parts 
by weight of the addition product of 7 mol of ethylene oxide 
with 1 mol of isooctylphenol and 10 parts by weight of the 

15 addition product of 40 mol of ethylene oxide with 1 mol of 

castor oil. By running the solution into 100. 000 parts by 
weight of water and finely dispersing it therein, an aqueous 
dispersion is obtained comprising 0.02% by weight of the 
active compound. 

20 

VIII. 20 parts by weight of a compound according to the invention 
are intimately mixed with 3 parts by weight of the sodium 
salt of diisobutylnaphthalene-a-sulfonic acid, 17 parts by 
weight of the sodium salt of a lignosulf onic acid from a 
25 sulfite waste liquor and 60 parts by weight of pulverulent 

silica gel and are ground in a hammer mill, A spray emulsion 
comprising 0.1% by weight of the active compound is obtained 
by fine dispersion of the mixture in 20 000 parts by weight 
of water. 

30 

The active compounds can be used as such, in the form of their 
formulations or of the application forms prepared therefrom, e.g. 
in the form of directly sprayable solutions, powders, suspensions 
or dispersions, emulsions, oil dispersions, pastes, dusts, 
35 compositions for broadcasting or granules, by spraying, 

atomizing, dusting, broadcasting or watering. The application 
forms depend entirely on the intended uses; they should in any 
case guarantee the finest possible dispersion of the active 
compounds according to the invention. 

40 

Aqueous application forms can be prepared from emulsion 
concentrates, pastes or wettable powders (spray powders, oil 
dispersions) by addition of water. To prepare emulsions, pastes 
or oil dispersions, the substances can be homogenized in water, 
45 as such or dissolved in an oil or solvent, by means of wetting 
agents, tackifiers, dispersants or emulsifiers. However, 
concentrates comprising active substance, wetting agent, 



PF 53497 



CA 02482809 2004-10-15 



24 

tackifier, dispersant or einulsifier and possibly solvent or oil 
can also be prepared, which concentrates are suitable for 
dilution with water. 

5 The concentrations of active compound in the ready-for-use 
preparations can be varied within relatively wide ranges* In 
general, they are between 0.0001 and 10%, preferably between 0,01 
and 1%. 

10 The active compounds can also be used with great success in the 
ultra low volume (ULV) process, it being possible to apply 
formulations with more than 95% by weight of active compound or 
even the active compound without additives. 

15 Oils of various types, herbicides, fungicides, other pesticides 
and bactericides can be added to the active compounds, if need be 
also not until immediately before use (tank mix) . These agents 
can be added to the compositions according to the invention in a 
weight ratio of 1:10 to 10:1. 

20 

The compositions according to the invention can, in the 
application form as fungicides, also be present together with 
other active compounds, e.g. with herbicides, insecticides, 
growth regulators, fungicides or also with fertilizers. On mixing 
25 the compounds I or the compositions comprising them in the 
application form as fungicides with other fungicides, in many 
cases an expansion of the fungicidal spectrum of activity is 
obtained. 

30 The following list of fungicides, with which the compounds 
according to the invention can be used in conjunction, is 
intended to illustrate the possible combinations but does not 
limit them: 

• sulfur, dithiocarbamates and their derivatives, such as 
35 iron(III) dimethyldithiocarbamate, zinc 

dimethyldithiocarbamate, zinc ethylenebisdithiocarbamate , 
manganese ethylenebisdithiocarbamate, manganese zinc 
ethylenediaminebisdithiocarbamate , tetramethylthiuram 
disulfide, ammonia complex of zinc 
40 (N,N' -ethylenebisdithiocarbamate) , ammonia complex of zinc 
( N , N ' -propylenebisdithiocarbamate ) , zinc 
( N , N ' -propylenebis dithiocarbamate ) or 
N,tT -polypropylenebi s ( thiocarbamoy 1 ) disul f ide ; 

• nitro derivatives, such as dinitro( 1 -me thy lheptyl) phenyl 

45 crotonate, 2-sec-butyl-4 ,6-dinitrophenyl 3, 3-dimethylacrylate, 
2-sec-butyl-4 , 6-dinitrophenyl isopropyl carbonate or 
diisopropyl 5-nitroisophthalate; 
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• heterocyclic substances, such as 2-heptadecyl-2-imidazoline 
acetate , 2 -chloro-N- ( 4 ' -chlorobiphenyl-2 -yl ) nicotinamide , 

2 , 4-dichloro-6- ( o-chloroanilino) -s-triazine , 0, 0-diethyl 
phtha limidophosphonot hioate , 5 -amino- 1 - 
5 [ bis ( dimethylamino ) phosphinyl J -3-phenyl-l , 2 , 4-triazole , 

2 . 3- dicyano-l , 4-dithioanthraquinone , 

2 -thio- 1 , 3-dithiolo [ 4 , 5-b ] quinoxaline , methyl 

1 - ( butylcarbamoy 1 ) -2 -benzimidazolecarbamate , 

2 - (methoxycarbonylamino ) benzimidazole , 

10 2 - { 2 -f ury 1 ) benzimidazole , 2 - ( 4 -thiazolyl ) benzimidazole , 
N-( 1,1,2, 2-tetrachloroethylthio ) tetrahydrophthalimide , 
N- (trichloromethylthio) tetrahydrophthalimide or 
N- ( trichloromethylthio ) pht halimide , 

• N-dichlorof luoromethy lthio-N ' , N ' -dimethyl-N-pheny Isulf amide , 
15 5-ethoxy-3-trichloromethyl-l, 2 , 3-thiadiazole , 

2-thiocyanatomethylthiobenzothiazole, 

1 . 4- dichloro-2 , 5-dimethoxybenzene , 

4-(2-chlorophenylhydrazono)-3-methyl-5-isoxazolone, 
2-thiopyridine 1 -oxide, B-hydroxyquinoline or its copper salt, 
20 2 , 3-dihydro-5-carboxanilido-6-methyl-l , 4-oxathiin, 

2, 3-dihydro-5-carboxanilido-6-roethyl-l, 4-oxathiin 4, 4-dioxide, 
2-methyl-5, 6-dihydro-4H-pyran-3-carboxanilide, 
2-methylf uran-3-carboxanilide , 

2 . 5- dimethylf uran-3-carboxanilide , 

25 2,4, 5-trimethylf uran-3-carboxanilide , 

N-cyclohexyl-2 , 5-dimethylf uran-3-carboxamide, 
N-cyclohexyl-N-methoxy-2 , 5-dimethylf uran-3-carboxamide, 
2-methylbenzanilide , 2-iodobenzanilide , N-f ormyl-N-morpholine 
2,2,2-trichloroethyl acetal, 

30 piper az in- 1 , 4-diylbis-l-( 2 , 2 , 2-trichloroethyl ) f ormamide, 

1- ( 3 , 4 -dichloroanilino ) -1 -f ormylamino-2 , 2 , 2-tr ichloroethane , 

2. 6- dimethyl-N-tridecylmorpholine or its salts, 
2,6-dimethyl-N-cyclododecylmorpholine or its salts, 
N- [ 3- ( p- ( tert-buty 1 ) phenyl ) -2 -methylpropyl ] -cis-2 , 6- 

3 5 dimethy lmorpholine , N- [ 3 - ( p- ( tert-buty 1 ) phenyl ) -2 -methyl 
propyl] piper idine, l-[2-(2,4-dichlorophenyl)-4-ethyl- 
1 , 3-dioxolan-2-ylethyl ] -1H-1 , 2 , 4-triazole , 
1 - [ 2 - ( 2 , 4 -dichloropheny 1 ) - 4 - ( n -propyl ) - 1 , 3 -dioxol an-2 -y 1 - 
ethyl ] -1H-1 , 2 , 4-triazole, 

40 N- ( n-propy 1 ) -N- (2,4, 6-tr ichlor ophenoxyethyl ) -N ' -imidazolylurea , 
1- ( 4-chlorophenoxy ) -3 , 3-dimethyl-l- ( 1H-1 , 2 , 4-triazol-l-yl ) -2- 
butanone, 

1- ( 4-chlorophenoxy ) -3 , 3-dimethyl-l-( 1H-1 , 2 , 4-triazol-l-yl ) -2- 
butanol , 

45 ( 2RS , 3RS ) - 1 - [ 3 - ( 2 -chlorophenyl ) -2- ( 4 - f luorophenyl ) oxiran-2 - 
ylmethyl ] -1H-1 , 2 , 4-triazole , 

a- ( 2 -chloropheny 1 ) -a- ( 4 -chlorophenyl ) -5-pyr imidinemethanol , 
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5-butyl-2-dimethylamino-4-hydroxy-6-methylpyrimidine, 
bis ( p-chlorophenyl ) -3 -pyridinemethanol , 
1 , 2 -bis ( 3 -ethoxycarbonyl-2 -thioureido ) benzene or 
1 , 2-bis ( 3 -methoxycarbony 1-2-thioureido ) benzene , 
5 • strobilurins, such as methyl 

E -methoxy imino [ a- { o- tolyloxy ) -o-toly 1 ] acetate , methyl 
E-2-{2-[6-(2 -cyanophenoxy ) pyr imidin-4 -y loxy ] phenyl } -3 - 
methoxyacrylate, methyl E-methoxyimino[a-(2-phenoxyphenyl) ] 
acetamide, methyl E-methoxyimino[<x-{ 2 , 5-dimethylphenoxy ) - 
10 o-tolyl J acetamide, methyl 

E-2 - { 2 - [ [ 2 ~tr if luoromethylpyr id-6-y 1 ] oxymethy 1 J phenyl } -3 - 
methoxyacrylate f methyl ( E , E ) -methoxy- 

imino{2-[ l-(3-trif luoromethylphenyl) ethyl ideneaminooxymethyl]- 
phenyl} acetate or methyl N-(2-{[l-(4-chlorophenyl)-lH-pyrazol- 
15 3 -yl ] oxymethy l}phenyl ) -N-methoxycarbamate , 

• anilinopyrimidines, such as 

N- ( 4 , 6-dimethy Ipyr imidin-2 -yl ) aniline , 
N- l 4-methyl-6- ( 1-propynyl ) pyrimidin-2-yl ) aniline or 
N-[4-methyl-6-cyclopropylpyrimidin-2-yl] aniline, 
20 • phenylpyrroles f such as 

4 - ( 2 , 2-dif luoro-1 , 3-benzodioxol-4-yl ) pyrrole-3-carbonitrile , 

• cinnamamides , such as 

3- ( 4-chlorophenyl > -3- ( 3 , 4-dimethoxyphenyl ) aery loylmorpholine or 
3-(4-f luorophenyl-3-< 3 , 4-dimethoxyphenyl)acryloylmorpholine / 
25 • and various fungicides, such as dodecylguanidine acetate, 

1- ( 3-bromo-6-methoxy-2-methylphenyl ) -1- ( 2 , 3 , 4-trimethoxy-6- 
raethy lphenyl ) methanone , 

3- [ 3- ( 3 , 5 -dimethyl- 2 -oxycyclohexyl ) -2-hydroxyethyl ] glutariraide , 
hexachlorobenzene , methyl 

30 n- { 2 , 6-dimethy lphenyl ) ~N- ( 2-f uroyl ) -DL-alaninate f 

N— ( 2 f 6-dimethy lphenyl ) -N- ( 2 ' -methoxyacetyl ) -DL-alanine methyl 
ester, N-( 2, 6 -dime thy lphenyl) -N-chloroacetyl-D,L-2- 
aminobutyrolactone , N- ( 2 , 6 -dimethy lphenyl ) -N- ( pheny lacetyl ) -DL- 
alanine methyl ester, 5-methyl-5-vinyl-3-( 3, 5-dichlorophenyl )- 

35 2 , 4-dioxo-l , 3-oxazolidine , 3- ( 3 , 5-dichlorophenyl ) -5-methyl-5- 
methoxymethyl-1 , 3-oxazolidine-2 , 4-dione, 
3- ( 3 , 5-dichlorophenyl ) -1-isopropylcarbamoylhydantoin, 
N- ( 3 , 5-dichlorophenyl ) -1 , 2 -dimethylcyclopropane-1 , 2- 
dicarboximide , 2-cyano- [ N- ( ethylaminocarbonyl ) -2- 

40 methoxyimino ] acetamide , 

1- [ 2- ( 2 , 4-dichlorophenyl ) pentyl ] -1H-1 , 2 , 4 -triazole , 

2 , 4-dif luoro-a- ( 1H-1 , 2 , 4-triazolyl-l-methyl ) benzhydryl alcohol , 

N- ( 3-chloro-2 , 6-dinitro-4-trif luoromethy lphenyl ) -5- 

trif luoromethyl-3-chloro-2-aminopyridine f 

45 1- ( (bis ( 4-f luorophenyl)methylsilyl)methyl ) -1H-1 , 2 , 4-triazole , 

5- chloro-2-cyano-4- ( p-tolyl ) imidazole-l-sulf onic acid 
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diethylamide or 3, 5-dichloro-N-(3-chloro-l-ethyl-l-methyl-2- 
oxopropyl) -4-methylbenzamide. 

Synthesis examples 

5 

The procedures described in the following synthesis examples were 
U9ed to prepare further compounds I by appropriate modification 
of the starting compounds. The compounds thus obtained are listed 
in the following table, together with physical data. 

10 

Example 1 Preparation of diethyl 

(2-f luoro-4-methylphenyl) malonate 

0.49 mol of diethyl malonate was added at 60°C inside 2 hours to a 
15 mixture of 0.51 mol of NaH and 140 ml of 1,4-dioxane. The mixture 
was stirred for approximately 10 min at 60°C and then 0.05 mol of 
Cu(I)Br was added. After 15 min, a mixture of 0.25 mol of 
4-bromo-3-f luorotoluene and 10 ml of 1,4-dioxane was added. The 
reaction mixture was heated at 100°C for approximately 15 hours 
20 and was then cooled to 15°C. After acidifying with 35 ml of 12N 
HC1 at 15 to 20°C, the precipitate produced was filtered off. The 
filtrate was extracted and the organic phases, after separation, 
were dried and then freed from the solvent. 40 g of the title 
compound were obtained. 

25 

Example 2 Preparation of 5,7-dihydroxy-6-(2-f luoro-4- 

methy lpheny 1 ) - [ 1 , 2 , 4 ] tr iazolo [ 1 , 5-a ] pyr imidine 

A mixture of 14 g of 3-amino-l,2,4-triazole, 0.17 mol of malonate 
30 from Ex. 1 and 50 ml of tributylamine were heated at 180°C for 6 
hours and then cooled to 70 Q C. After addition of a solution of 
21 g of NaOH in 200 ml of water, the mixture was stirred for a 
further 30 min, then the organic phase was separated and the 
aqueous phase was extracted with diethyl ether. The product was 
35 precipitated from the aqueous phase by acidification with cone. 
HC1. The precipitate was filtered off and dried. 39 g of the 
title compound were obtained. 

Example 3 Preparation of 5 , 7-dichloro-6-(2-f luoro-4- 
40 methylphenyl ) - [ 1 , 2 , 4 J triazolo [ 1 , 5-a J pyr imidine 

A mixture of 30 g of the compound from Ex. 2 and 50 ml of POCI3 
was refluxed for 8 hours, a portion of the P0C1 3 being distilled 
off. The residue was added to a mixture of CH2CI2 and water and 
45 the organic phase was separated, dried and freed from the 
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solvent. 26 g of the title compound with a melting point of 152°C 
were obtained from the residue. 

Example 4 Preparation of 5-chloro-6-(2-f luoro-4-methylphenyl)- 
5 7-isopropylamino-[ 1 , 2 , 4 ] triazolo[ 1 , 5-a )pyrimidine [ 1-2 J 

A solution of 1.5 mmol of isopropylamine and 1.5 mmol of 
triethylamine in 10 ml of CH 2 C1 2 was added with stirring to a 
solution of 1.5 mmol of the compound from Ex. 3 in 2 0 ml of 
10 CH2CI2. The reaction mixture was stirred at 20 to 25°C for 16 
hours and was then washed with dilute HC1. The organic phase was 
separated, dried and freed from the solvent. After chromatography 
on silica gel, 420 rog of the title compound with a melting point 
of 121°C were obtained from the residue. 

15 

Example 5: Preparation of 

5-cyano-6-( 2-f luoro-4-methylphenyl ) -7- ( 4-methylpiperidin-l-yl ) - 
[1,2,4] tria zolo [ 1 , 5 -a ] pyr imidine 

20 A mixture of 0.1 cool of compound 1-3 and 0.25 mol of N(C2Hs)4CN in 
750 ml of dimethylformamide (DMF) was stirred at 20 - 25°C for 
approximately 16 hours. After mixing with water and methyl 
tert-butyl ether (MTBE), the organic phase was separated, washed 
with water and, after drying, freed from the solvent. After 

25 chromatography on silica gel, 6.23 g of the title compound were 
obtained from the residue. 

iH-NMR: 8.5 (s); 7.3 (t); 7.2 (d); 7.05 (d); 3.95 (d); 3.65 (d); 
2.8 (t); 2.8 (t); 2.5 (s); 1.6 (m) ; 1.5 (m) ; 1.3 (m) ; 1.0 (d) . 

30 

Example 6: Preparation of 5-methoxy-6-{ 2-f luoro-4-methylphenyl)- 
7 - ( 4 -methy lpiperidin-l-yl ) - [ 1 , 2 , 4 ] tr iazolo [ 1 , 5 -a ] pyr imidine 

A 30% by weight solution of 71.5 mmol of NaOCH 3 was mixed with a 
35 solution of 65 mmol of compound 1-3 in 400 ml of anhydrous 

methanol. After stirring at 20 - 25°C for approximately 16 hours, 
methanol was distilled off and the residue was taken up in CH2CI2. 
The organic phase was washed with water and, after drying, freed 
from the solvent. After chromatography on silica gel, 3.98 g of 
40 the title compound with a melting point of 201°C were obtained 
from the residue. 

Example 7: Preparation of 5-methyl-6-( 2-f luoro-4-methylphenyl) - 
7 - ( 4 -methy Ipiper idin-l-yl ) - [ 1 , 2 , 4 ] triazolo [ 1 , 5 -a ] pyr imidine 

45 
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A mixture of 20 ml of diethyl malonate and 0.27 g (5.65 mmol) of 
a 50% by weight dispersion of NaH in mineral oil in 50 ml of 
acetonitrile was stirred at 20 - 25°C for approximately two hours. 
4.71 mmol of compound 1-3 were added and then the mixture was 
5 stirred at 60°C for approximately 20 hours. 50 ml of an aqueous 
NH 4 C1 solution were added and then acidification was carried out 
with dilute HCl solution. After extraction with MTBE and phase 
separation, the organic phases were dried and evaporated. The 
residue was purified by chromatography on silica gel. The eluate 

10 was taken up in concentrated HCl solution and held at 80°C for 24 
hours. After cooling, the solution was adjusted to pH 5 with 
aqueous NaOH solution. After extraction with MTBE and phase 
separation, the organic phases were dried and freed from the 
solvent. After chromatography on silica gel, 0.72 g of the title 

15 compound was obtained from the residue. 

iH-NMR; 8.3 <s} ? 7.05 (m) ; 3.75 (d); 3.45 (d>; 2.7 (t); 2.7 (t); 
2.5 (s); 2.35 (s); 1.6 (m) ; 1.5 (m) ; 1.3 <m); 0.9 (d). 

20 
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Examples for the action against harmful fungi 

The fungicidal action of the compounds of the general formula I 
5 can be demonstrated from the following tests: 

The active compounds were prepared , separately or together, as a 
10% emulsion in a mixture of 70% by weight of cyclohexanone, 20% 
by weight of Nekanil® LN (Lutensol® AP6, wetting agent with an 
10 emulsifying and dispersing action based on ethoxylated 
alkylphenols) and 10% by weight of Wettol® EM (nonionic 
emulsifier based on ethoxylated castor oil) and were 
appropriately diluted with water to the desired concentration. 

15 Use example 1 - Activity against early blight of tomato caused by 
Alternaria solani 

Leaves of pot plants of the variety "Grofie Fleischtomate St. 
Pierre" were sprayed to runoff point with an aqueous suspension 

20 prepared from a stock solution consisting of 10% of active 
compound, 85% of cyclohexanone and 5% of emulsifier. On the 
following day, the leaves were infected with an aqueous 
suspension of zoospores of Alternaria solani in 2% Biomalz 
solution with a concentration of 0.17 x 10 6 spores/ml. The plants 

25 were subsequently placed in a chamber saturated with water vapor 
at temperatures between 20 and 22°C. After 5 days, early blight in 
the untreated but infected control plants had so extensively 
developed that the infection could be visually determined in %. 

30 In this test, the plants treated with 250 ppm of the active 

compounds Nos. 1-1 to 1-4/ I-8A, I-8B, 1-11 and 1-17 of table I 
showed not more than 3% infection, while the untreated plants 
were 90% infected. 

35 Use example 2: Activity against net blotch of barley caused by 
Pyrenophora teres 

Leaves of pot-grown barley seedlings of the variety "Igri" were 
sprayed to runoff point with an aqueous preparation of active 

40 compound prepared from a stock solution consisting of 10% of 
active compound, 85% of cyclohexanone and 5% of emulsifier. 24 
hours after the spray coating had dried on, the leaves were 
inoculated with an aqueous suspension of spores of Pyrenophora 
[syn. Drechslera} teres, the causative agent of net blotch. The 

45 test plants were subsequently placed in a greenhouse at 

temperatures of between 20 and 24°C and a relative atmospheric 
humidity of 95 to 100%. After 6 days, the extent of development 
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of the disease was determined visually in % of infection of the 
total leaf area. 

In this test, the plants treated with 250 ppm of the active 
5 compounds Nos. 1-2 to 1-4, I-8B and 1-11 of table I showed no to 
a maximum of 7% infection, while the untreated plants were 100% 
infected. 

Use example 3 — Protective activity against rice blast disease 
10 caused by Pyricularia oryzae 

Leaves of pot-grown rice seedlings of the variety "Tai-Nong 67" 
were sprayed to run off point with an aqueous preparation of 
active compound prepared from a stock solution consisting of 10% 

15 of active compound, 85% of cyclohexanone and 5% of emulsifier. On 
the following day, the plants were inoculated with an aqueous 
suspension of spores of Pyricularia oryzae. The experimental 
plants were subsequently placed in a climatic chamber at 22-24°C 
and 95-99% relative humidity for 6 days. The extent of the 

20 development of infection on the leaves was then determined 
visually. 

In this test, the plants treated with 250 ppm of the active 
compounds Nos. 1-1, 1-3, 1-4, I-8A, I-8B, 1-11 and 1-17 of 
25 table I showed no more than 15% infection, while the untreated 
plants were 80% infected. 
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We claim: 

1. A triazolopyrimidine of the formula I 



5 



10 




0 

in which the substituents have the following meanings: 



L 1 is Ci-C4-alkyl; 

15 L 2 is halogen; 

L 3 is hydrogen or halogen; 

X is halogen, cyano, Ci-C4-alkyl, Ci-C4-alkoxy or 

20 C i -C 2 -haloalkoxy ? 

Ri,R 2 are, independently of one another, hydrogen, 

C 1 -c 3 -alkyl r Cx-Cao-haloalkyl, C 3 -C 8 -cycloalkyl, 
C 2 -Ci 0 -alkenyl, C4-Cio-alkadienyl, C 2 -Ci 0 -alkynyl or 
25 C4-Cio-alkyl, which has no center of chirality, or 

C 3 -C 6 -cycloalkynyl, phenyl, naphthyl, or a five- to 
ten-membered saturated, partially unsaturated or 
aromatic heterocycle, containing one to four 
heteroatoms from the group consisting of O, N and S, 

30 

Ri and R 2 can also, together with the nitrogen atom to 
which they are bonded, form a five- or six-membered 
ring which can be interrupted by an atom from the group 
consisting of 0, N and S and/or can carry one or more 
35 Bubstituents from the group consisting of halogen, 

Ci-Cg-alkyl, Ci-C 6 -haloalkyl and oxy-Cx-C^-alkylenoxy or 
in which an N and a neighboring C atom can be connected 
via a Ci-C 4 -alkylene chain; 

40 wherein R 1 and/or R 2 can be substituted by one to three 

identical or different groups R a : 

R* is halogen, cyano, nitro, hydroxyl, Ci-C6-alkyl, 
Ci-Cg-haloalkyl , Ci-C6-alkylcarbonyl , 
45 c 3 -C6-cycloalkyl, Ci-C 6 -alkoxy , Ci-C 6 -haloalkoxy, 

d-Ce-alkoxycarbonyl, Ci-C 6 -alkylthio, 
Ci-C 6 -alkylamino, di(Ci-C 6 -alkyl) amino, 
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C 2 -C 6 -alkenyl, C2-C6-alkenyloxy, C3-C6-alkynyloxy, 
C3-C 6 -cycloalkyl, phenyl, naphthyl or a five- to 
ten -member ed saturated, partially unsaturated or 
aromatic heterocycle, containing one to four 
5 heteroatoms from the group consisting of 0, N and 

S, 

wherein these aliphatic, alicyclic or aromatic 
groups, for their part, can be partially or 
10 completely halogenated or can carry one to three 

groups R b : 

R b is halogen, cyano, nitro, hydroxy 1, mercapto, 
amino, carboxyl, aminocarbonyl, 

15 aminothiocarbonyl, alkyl, haloalkyl, alkenyl, 

alkenyloxy, alkynyloxy, alkoxy, haloalkoxy, 
alkylthio, alkylamino, dialkylamino, formyl, 
alky lcarbony 1 , alky Isulf onyl , alky lsulf oxyl , 
alkoxycarbonyl , alkylcarbonyloxy r 

20 alkylaminocarbonyl, dialkylaminocarbonyl, 

alkylaminothiocarbonyl or 

dialkylaminothiocarbonyl, wherein the alkyl 
groups in these radicals contain 1 to 6 carbon 
atoms and the alkenyl or alkynyl groups 
25 mentioned in these radicals contain 2 to 

8 carbon atoms; 

and/or one to three of the following radicals: 

30 cycloalkyl, cycloalkoxy, heterocyclyl or 

heterocyclyloxy, wherein the cyclic systems 
contain 3 to 10 ring members; aryl, aryloxy, 
arylthio, aryl-Ci-Ce-alkoxy , aryl-Cx-Ce-alkyl, 
hetaryl, hetaryloxy or hetarylthio, wherein 

35 the aryl radicals preferably contain 6 to 

10 ring members and the hetaryl radicals 
contain 5 or 6 ring members, wherein the 
cyclic systems can be partially or completely 
halogenated or can be substituted by alkyl or 

40 haloalkyl groups. 

2. A compound of the formula I as claimed in claim 1, in which 
R 1 and R 2 have the following meanings: 

45 R 1 / R 2 are, independently of one another, hydrogen, 

Cx-C 3 -alkyl, Ci-C 10 -haloalkyl, C 3 -C 8 -cycloalkyl, 
C 2 -C 10 -alkenyl, C 4 -Ci 0 -alkadienyl, C 2 -Ci 0 -alkynyl or 
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C3-C6-cycloalkynyl f phenyl, naphthyl, or a five- to 
ten-membered saturated, partially unsaturated or 
aromatic heterocycle, containing one to four 
heteroatoms from the group consisting of 0, N and S, 

5 

R x and R 2 can also, together with the nitrogen atom to 
which they are bonded, form a five- or six-membered 
ring which can be interrupted by an atom from the group 
consisting of 0, N and S and/or can carry one or more 
10 substituents from the group consisting of halogen, 

d-C6-alkyl, Ci-Cs-haloalkyl and oxy-Ci-C 3 -alkylenoxy or 
in which an N and a neighboring C atom can be connected 
via a Ci-C 4 -alkylene chain; 



15 wherein R 1 and/or R 2 can be substituted by one to three 

identical or different groups R a , 

3. A process for the preparation of the compound of the formula 
I as claimed in claim 1 in which X is halogen, cyano, 
20 Ci-C4-alkoxy or Ci-C2-haloalkoxy, by reaction of 
5-aminotriazole of the formula II 

N NH 2 



25 



30 



35 



40 



with phenylmalonates of the formula III, 




III 



in which R is Ci-C6-alkyl, to give 
dihydroxytriazolopyrimidines of the formula IV 




IV 



N N OH 



and halogenation to give the dihalogen compounds of the 
formula V, 



45 
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20 



35 




in which Y is halogen, in particular chlorine or bromine, 
reaction with amines of the formula VI , 

R 2>-H VI 

in which R 1 and R 2 have the meanings given in claim 1, to give 
5-halo-7-aminotriazolopyrimidines of the formula I in which X 
15 is halogen, and, for the preparation of compounds of the 

formula I in which X represents cyano, Ci-C 4 -alkoxy or 
C 1 -C 2 -haloalkoxy, reaction with compounds of the formula VII, 



M-X' VII 



which, according to the meaning of the group X' to be 
introduced, represents an inorganic cyanide, alkoxide or 
haloalkoxide and in which M is an ammonium, 
tetraalkylamraonium, alkali metal or alkaline earth metal 
25 cation. 

4, A process for the preparation of the compound of the formula 
I as claimed in claim 1 in which X is Ci-C 4 -alkyl, by reaction 
of 5-aminotriazole of the formula II as claimed in claim 3 
30 with dicarbonyl compounds of the formula Ilia, 




Ilia 



in which R and X 1 are Ci-Ca-alkyl, to give 
hydroxytriazolopyrimidines of the formula iVa 



40 

45 halogenation to give compounds of the formula V, 




IVa 
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5 




Va 



in which Y is halogen, in particular chlorine or bromine, and 
reaction with amines of the formula VI as claimed in claim 3 
to give triazolopyrimidines of the formula I in which X is 
10 Ci-C4-alkyl. 

5. A compound of the formulae III, Ilia, IV and IVa as claimed 
in claim 3 or 4. 

15 6. A composition suitable for the control of harmful fungi, 

comprising a solid or liquid carrier and a compound of the 
general formula I as claimed in claim 1. 

7. The use of the compound I as claimed in claim 1 for the 
20 preparation of a composition suitable for the control of 

harmful fungi. 

8. A method for the control of harmful fungi, which comprises 
treating the fungi or the materials, plants, ground or seeds 

25 to be protected from fungal attack with an effective amount 

of a compound of the general formula I as claimed in claim 1. 



30 



35 



40 



45 



